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TITLE 

MAGNETIC ASSEMBLY 

BACKGROUND OF THE INVENTION 

[0001] The present invention is directed generally to a magnetic assembly and, 

more particularly, to a magnetic assembly for mounting to a circuit having lead ends 
supporting the assembly. 

[0002] Magnetic assemblies are employed to perform a wide range of functions in 

various electronic devices. Such functions may include, but are not limited to, using the 
assembly as an inductor, for energy storage, as a choke coil, as an inverter, as 
transformers to change voltage level, as well as various other functions known in the 
art. Magnetic assemblies thus often include a magnetic core made of a ferrite material 
that is wound with a conductive coil and positioned on top of or below a circuit board. 
[0003] Because of the desire to miniaturize electronic components, it is often 

desirous to maximize the current density and/or power density of such magnetic 
assemblies. To achieve a high current density and/or power density, conventional 
assemblies are typically wound with as much wire as possible in as^mall a space as 
possible. Despite such techniques, magnetic assemblies often consume a substantial 
amount of surface area on a circuit board and height above the circuit board, especially 
in comparison with other circuit components. Thus, while transistors, diodes, capacitors 
and resistors have been miniaturized to microscopic levels, magnetic assemblies 
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generally remain bulky as they have been traditionally mounted either horizontally or 
vertically on circuit boards with as much wire wound on the core as possible. 
[0004] Size limitations of conventional inductors are most apparent in power 

circuit applications such as AC-DC and DC-DC power converters. These power 
converters are generally bulky due to the spacious footprint required, high profile and 
high thermal resistances of the magnetic assemblies. Furthermore, inductors are 
challenged in that they have a limited ability to transfer heat from the core and windings 
to the device case or heat sink. This further reduces the amount of surface area 
available for other circuit components as a large surface area is required of the core for 
an efficient dissipation of heat. Tradeoff between coil wire size and core surface area is 
required for effective heat dissipation. 

[0005] Thus, there exists a need for an improved magnetic assembly that 

overcomes the limitations, shortcomings, and disadvantages of the prior art. 

SUMMARY OF THE INVENTION 

[0006] In one general aspect, the present invention is directed generally to a 

magnetic assembly for mounting to a circuit. The magnetic assembly, according to one 
embodiment, includes a winding and a core disposed around at least a portion of the 
winding. The winding includes a first end, a second end and a wound portion. The first 
end of the winding extends outward from the wound portion to define a linear support 
while the second end of the winding extends outward from an opposite side of the 
wound portion to define a point support. The first and second ends of the winding are 
adapted to mount to the circuit. 
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[0007] Such a magnetic assembly may be disposed in a mounting aperture in a 

circuit board with the first and second ends providing support for the assembly on the 
circuit board. The circuit board may have an upper surface, a lower surface and the 
mounting aperture through the circuit board. By disposing the magnetic assembly in the 
mounting aperture, the profile of the device may be reduced. Further, the first and 
second ends of the winding may define a plane that is coplanar with the circuit board to 
thereby provide the advantage of co-planarity. 

[0008] In another general respect, the present invention is directed to a magnetic 

device. According to one embodiment, the magnetic device includes a circuit board and 
the above-described magnetic assembly mounted to the circuit board. The magnetic 
assembly may be disposed in a mounting aperture of the board such that the first and 
second ends of the winding support the magnetic assembly on the board and such that 
the center of gravity of the magnetic assembly is below the upper surface of the circuit 
board. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Embodiments of the present invention will be described by way of 

example in conjunction with the following figures, wherein: 

[0010] Figure 1 illustrates a perspective view of a magnetic assembly according 

to one embodiment of the present invention; 

[0011] Figure 2 illustrates a side view of the magnetic assembly according to one 

embodiment of the present invention; 
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[0012] Figure 3 illustrates a top view of the magnetic assembly according to one 

embodiment of the present invention; and 

[0013] Figure 4 illustrates a perspective view of the magnetic assembly according 

to one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] Figure 1 is a perspective view of a magnetic assembly 10 according to 

one embodiment of the present invention. The magnetic assembly 10 may include a 
winding 20 and a core 30 that may be disposed around at least a portion of the winding 
20. The winding 20 may be round wire having a first end 22, a second end 24 and a 
wound portion 26. Other configurations of the wire may be used including, but not 
limited to, rectangular wire, etc. A central portion 33 of the core 30 may be disposed 
within the wound portion 26. 

[0015] Figures 2 and 3 show a device 100 including the magnetic assembly 10 

and a circuit board 90. In various embodiments, the first end 22 of the winding 20 may 
be adapted to mount to the circuit board 90 along a line 21 as shown in Figures 2 and 3. 
The first end 22 may extend outward from the wound portion 26 and along the line 21 to 
define a linear support 23. The line 21 may be defined by two or more points of contact 
with the circuit board 90 along the length of the linear support 23. Thus, the linear 
support 23 may connect to the circuit board 90 along the line 21 . As can be seen in 
Figure 2, the magnetic assembly 10 may be disposed through the circuit board 90, as 
described further below, with the linear and point supports 23, 25 supporting the 
assembly on the circuit board 90. 
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[0016] Likewise, the second end 24 of the winding 20 may be adapted to mount 

to the circuit board 90 at a contacting point 27. The second end 24 may extend outward 
from the wound portion 26 on an opposite side of the wound portion 26 from the first 
end 22 and may have a convex curvature that defines a point support 25. The point 
support 25 may be adapted to mount to the circuit board 90. The point support 25 and 
the linear support 23 may define a plane that is coplanar with circuit board 90 as the 
contacting point 27 and line 21 may be positioned on solder pads 85, 81, respectively, 
of the circuit board 90. Thus, the point support 25 may connect to the circuit board 90 
at the contacting point 27. Alternatively, the second end 24 could be a second linear 
support (not shown) much like linear support 23. 

[0017] In various implementations, the linear support 23 and point support 25 

connect to the circuit board 90 with solder (not shown). As well, the linear support 23 
may contact and connect to the circuit board 90 at the solder pad 81 while the point 
support 25 may contact and connect to the circuit board 90 at the solder pad 85. These 
solder pads 81 , 85 may be positioned on the circuit board 90 such that they are able to 
receive and contact the first and second ends 22, 24 at the linear support 23 and the 
point support 25, respectively. Due to the nature of the contacting point 27 engaging 
the solder pad 85, a high quality solder joint may be obtained as a more concentrated 
density of the solder is possible at the solder joint. Such a high quality solder joint may 
further produce a higher yield when compared with other configurations. Various 
methods of soldering known in the art may be used such as, for example, wave 
soldering, reflow soldering, hand soldering, etc. Further, due to the nature of the 
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geometry of the contacting point 27 and linear support 23, manufacture of the magnetic 
assembly 10 may produce higher yields when compared with other configurations. 
[0018] The core 30 may have a first portion 35, having an upper surface 32, 

attached to a second portion 37 having a lower surface 34. The first and second 
potions 35, 37 may be attached to one another in various manners such as, for 
example, using adhesives, etc. As shown in the drawings, the core 30 may be an RM- 
shaped ferrite core separated into two portions attached to one another. However, 
other cores may be used in the construction of the magnetic assembly 10 including, but 
not limited to, E cores, P cores, PQ cores, DS cores, etc. Alternatively, a single body 
core may be utilized. 

[0019] As can be seen in the drawings, the upper surface 32 of the first portion 

35 may be substantially flat such that a surface mounting apparatus, such as a surface 
mount pick and place machine, would be able to pick up and mount the magnetic 
apparatus 10 to the circuit board 90. Thus, the substantially flat upper surface 32 may 
provide the surface mount pick and place machine with a surface in which to engage 
the magnetic assembly 10. The lower surface 34, opposite the upper surface 32, of the 
second portion 37 may also be substantially flat for similar reasons to those presented 
above for the upper surface 32. 

[0020] In various embodiments, the circuit board 90 has a mounting aperture 96 

through the circuit board 90 between an upper surface 92 and a lower surface 94. As 
used herein, a "circuit board" may be any substrate upon which is formed a circuit, such 
as conductive traces and/or paths, for supporting and interconnecting one or more 
electronic components. For example, the circuit board 90 may be a printed circuit board 
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or a lead frame. By positioning the magnetic assembly 10 through the mounting 
aperture 96, the surface area heat sink properties are maintained while clearance 
required for the magnetic assembly 10 is decreased, thus reducing the profile of the 
device 100. 

[0021] Figures 1-3 illustrate the core 30 having outer side edges 36 between the 

upper surface 32 and the lower surface 34. The geometry of mounting aperture 96 may 
match the geometry of the outer side edges 36 as shown in Figure 3, or at least a 
portion thereof, such that the edges of the circuit board 90 and the assembly 10 are in 
close proximity to one another while according to various embodiments, not abutting. 
Although the outer side edges 36 may not be configured to abut with the mounting 
aperture 96, it should be noted that variation in mounting procedures and manufacturing 
processes may allow for some contact between the mounting aperture 96 and the outer 
side edges 36. As shown, the outer side edges 36 may be sufficiently close to the 
mounting aperture 96 such that deleterious twisting of the core 30 will not occur. 
Although varying configurations of cores 30 may be employed within the spirit and 
scope of the invention, core configurations having corners about the outer side edges 
36 may assist in prevention of such twisting. 

[0022] The core 30 may further have side apertures 38 as shown in Figures 1 

and 4. The side apertures 38 may define gaps on opposite sides of the wound portion 
26 where the first and second ends 22, 24 extend therethrough. As shown, the side 
apertures 38 of the core 30 may be located along the outer side edges 36 such that the 
linear support 23 and the point support 25 may extend outward from the wound portion 
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26 to contact their respective solder pads 81 , 85. The side apertures 38 may also be 
formed from the original shape of the abutting first and second portions 35, 37. 
[0023] As can be seen in Figures 2 and 3, the linear support 23 and the point 

support 25 may have contacting points 21 , 27 with the solder pads 81 , 85. A bounded 
geometry 60 may be defined by the area circumscribed by the contacting points 21 , 27, 
as shown in Figure 3. The bounded geometry 60 may also be spatially coplanar with 
the circuit board 90 so as to provide the advantage of co-planarity, which is an important 
feature when soldering electrical components to circuit boards. 

[0024] In addition, the centroid 70 (i.e. center of mass) for the magnetic assembly 

10 may be within the bounded geometry 60 when viewing the magnetic assembly 10 as 
provided in Figure 3. However, as shown in Figure 2, the centroid 70 is positioned 
below the upper surface 92 of the circuit board 90. Thus, the centroid 70 may be 
located within orthogonal projections of the bounded geometry 60. Such a configuration 
provides a mechanically stable position of the magnetic assembly 10, as the centroid 
70, or center of mass, is also below the first and second ends 22, 24. That is, the 
position of the centroid 70 acts by gravity to pull the magnetic assembly 10 into a sitting 
position onto the upper surface 92 of the circuit board 90. 
[0025] To assemble and the device 100, the winding 20 may be positioned 

around the central portion 33 of the first portion 35 of the core 30. The winding 20 may 
be positioned such that the first and second ends 22, 24 extend outward from the 
wound portion 26 through the side apertures 38. The second portion 37 of the core 30 
may then be affixed to the first portion 35. The magnetic assembly 10 may then be 
engaged by a surface mounting apparatus (not shown) for positioning the magnetic 
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assembly 10 within the mounting aperture 96 of the circuit board 90. The surface 
mounting apparatus may then place the magnetic assembly 10 on the circuit board 90 
such that the linear support 23 contacts the solder pad 81 while at the same time the 
point support 25 contacts the solder pad 85. The linear and point supports 23, 25 are 
then soldered to the circuit board 90 on the solder pads 81 , 85 such that the outer side 
edges 36 are in close proximity to the mounting aperture 96 without touching the same. 
Thus, the magnetic assembly 10 will be mounted to the circuit board 90. 
[0026] Although the present invention has been described and illustrated in detail 
herein with respect to certain embodiments, it is clearly understood that the same is by 
way of example and is not to be taken by way of limitation. It will be appreciated by 
those of ordinary skill in the art that numerous modifications and variations of the 
present invention may be implemented without departing from the spirit and scope of 
the present invention as described in the appended claims. 
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